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Description 

ELECTRONIC APPARATUS WITH LEVEL 
DETECTING FUNCTION 

Background of Invention 
[000 1 ] 1. Field of the Invention 

[0002] The present invention relates to an electronic apparatus, 
and more particularly, to an electronic apparatus with 
level-detecting function. 

[0003] 2. Description of the Prior Art 

[0004] | n recent years, due to the explosive development of digi- 
tal technology, analog data such as audio and video data 
are usually transformed into digital form for further stor- 
ing and processing. Instead of conventional data storage 
media with relatively limited data storage capacity, optical 
discs, which have increased data storage capacity, are be- 
coming one of the most popular data storage media. An 
optical disc drive is an electronic component used to read 
data of a disc. 



[0005] | n general, an optical disc drive cannot read data from an 
optical disc correctly unless the drive is properly disposed. 
If an optical disc drive is not properly disposed, by for ex- 
ample being upside down, and such a drive reads data 
from a disc continuously, data that the drive reads proba- 
bly contains errors. Moreover, upside down use of an op- 
tical disc drive may result in a disc getting stuck and 
damaging a pickup head of the optical disc drive, which 

can be quite expensive to replace. 
Summary of Invention 

[0006] it is therefore a primary objective of the claimed invention 
to provide an electronic apparatus with level-detecting 
function to solve the above-mentioned problem. 

[0007] According to the claimed invention, the electronic appara- 
tus has an electronic component, a light-sensing device 
for sensing light, a light source for emitting light onto the 
light-sensing device, a light blocker for blocking light 
emitted by the light source from projecting onto the light- 
sensing device when the electronic component is tilted at 
an angle within a predetermined range, and a control cir- 
cuit electrically connected to the light-sensing device for 
controlling the electronic component to selectively oper- 
ate in one of a plurality of operating modes according to 



the intensity of light received by the light-sensing device. 

[0008] According to the preferred embodiment, the electronic 

component can be an optical disc drive or a liquid crystal 
display panel (hereinafter as a LCD panel) capable of op- 
erated selectively in a vertical displaying mode or a hori- 
zontal displaying mode. Usually a horizontal displaying 
mode of a LCD panel means the LCD panel utilizes more 
pixels for displaying in the horizontal axis than in the ver- 
tical axis, while a vertical displaying mode of a LCD panel 
means the LCD panel utilizes more pixels for displaying in 
the vertical axis than in the horizontal axis. When the 
electronic component is an optical disc drive, the control 
circuit controls the optical disc drive to operate in an en- 
able mode or an off mode according to whether the light- 
sensing device senses the light emitted by the light 
source. When the electronic component is an LCD panel, 
the control circuit controls the LCD panel to operate in a 
horizontal displaying mode or a vertical displaying mode 
according to whether the light-sensing device senses the 
light emitted by the light source. 

[0009] it is an advantage of the claimed invention that an elec- 
tronic apparatus has a level-detecting function. When the 
electronic component is tilted at an angle beyond the pre- 



determined range, the control circuit can change the op- 
erating mode of the electronic component correspond- 
ingly. For example, the control circuit turns off the optical 
disc drive or controls the LCD panel to switch into another 
displaying mode. 
[0010] These and other objectives of the present invention will no 
doubt become obvious to those of ordinary skill in the art 
after reading the following detailed description of the pre- 
ferred embodiment that is illustrated in the various fig- 
ures and drawings. 
Brief Description of Drawings 

[0011] Fig.l is a front view of a flatly disposed electronic appara- 
tus of the preferred embodiment according to the present 
invention. 

[0012] pig. 2 is a front view of the electronic apparatus shown in 
Fig.l and turned upside down according to the present 
invention. 

[0013] pig. 3 is a front view of a flatly disposed electronic appara- 
tus of a second embodiment according to the present in- 
vention. 

[0014] Fig. 4 is a front view of the electronic apparatus shown in 
Fig. 3 and turned counterclockwise for 90 degrees accord- 
ing to the present invention. 



[0015] pig. 5 is a side view of a light blocking body of the elec- 
tronic apparatus of the second embodiment according to 
the present invention. 

[0016] pig. 6 is a front view of a flatly disposed electronic appara- 
tus of a third embodiment according to the present inven- 
tion. 

[0017] Fig. 7 is a cross-sectional diagram of the electronic appa- 
ratus shown in Fig. 6 along a line LL' according to the 

present invention. 
Detailed Description 

[0018] please refer to Fig. 1, which is a front view of a flatly dis- 
posed electronic apparatus 10 of the preferred embodi- 
ment according to the present invention. The electronic 
apparatus 10 has a level-detecting function. The elec- 
tronic apparatus 10 comprises an optical disc drive 12, a 
light-sensing device 14 for sensing light, a light source 
16 for projecting light onto the light-sensing device 14, a 
housing 18, a light blocker 20 rotatably fixed to the hous- 
ing 18 and rotating with the rotation of the optical disc 
drive 12. Thus the light blocker 20 is able to block the 
light emitted by the light source 16 from projecting onto 
the light-sensing device 14 when the optical disc drive 12 
is tilted and has a tile angle within a predetermined range. 



Moreover, a control circuit 22 electrically connected to the 
light-sensing device 14 for controlling the operation of 
the optical disc drive 12 according to the intensity of light 
received by the light-sensing device 14. The light blocker 
20 is always pulled downward due to gravity and is capa- 
ble of preventing the light-sensing device 14 from receiv- 
ing part of or even all the light emitted by the light source 
16 while the optical disc drive 12 is tilted. 
[0019] The operation of the electronic apparatus is described as 
follows: Since the optical disc drive 12 shown in Fig.l is 
flatly disposed in an upright position, the light blocker 20 
leans against a bottom surface of the housing 18. The 
light blocker 20 at this moment is not located at a block- 
ing position (for example, as shown in Fig. 2), where the 
light blocker 20 would block light emitted by the light 
source 16 (as a dashed line shown in Fig.l) preventing the 
light-sensing device 14 from receiving light. In result, the 
light-sensing device 14 senses the light emitted from the 
light source 16 and the control circuit 22 controls the op- 
tical disc drive 12 accordingly. For example, if the optical 
disc drive 12 is reading a disc, the control circuit 22 then 
controls the optical disc drive 12 to operate in an enable 
mode and to read the disc continuously. 



[0020] please refer to Fig. 2, which is a front view of the electronic 
apparatus 10 turned upside down according to the 
present invention. The light blocker 20 is located at the 
blocking position according to the upside down disposed 
optical disc drive 12. The light-sensing device 14 at this 
moment cannot receive any light emitted by the light 
source 16 and the control circuit 22 controls the optical 
disc drive 12 accordingly. For example, if the optical disc 
drive 12 is reading a disc, the control circuit 22 then con- 
trols the optical disc drive 12 to operate in an off mode 
instead and to generate a sound signal or a light signal as 
an alarm signal, to stop reading the disc, or to be turned 
the optical disc drive 12 off. 

[0021] please refer to Fig. 3, which is a front view of a flatly dis- 
posed electronic apparatus 30 of a second embodiment 
according to the present invention. The electronic appara- 
tus 30 also has the level-detecting function. The elec- 
tronic apparatus 30 comprises a liquid crystal display 
panel (LCD panel) 32 capable of operated selectively in a 
vertical displaying mode or a horizontal displaying mode. 
As previously mentioned, usually a horizontal displaying 
mode of a LCD panel means the LCD panel utilizes more 
pixels for displaying in the horizontal axis than in the ver- 



tical axis, while a vertical displaying mode of a LCD panel 
means the LCD panel utilizes more pixels for displaying in 
the vertical axis than in the horizontal axis. The electronic 
apparatus 30 also comprises the light-sensing device 14, 
the light source 16, a housing 38, a light blocker 40, and 
the control circuit 22. The light blocker 40 comprises a 
rotation axis 48 rotatably fixed to the housing 38 and a 
light blocking body 50 fixed to the rotation axis 48 for 
rotating around the rotation axis 48 according to the ro- 
tation of the LCD panel 32. The light blocking body 50 
comprises a first lateral side 44 and a second lateral side 
46. The first lateral side 44 and the second lateral side 46 
have an included angle of 90 degrees. The light blocker 
50 is always downward directed due to gravity and is ca- 
pable of preventing the light-sensing device 14 from re- 
ceiving part of or even all the light emitted by the light 
source 16 while the LCD 32 is tilted. 
[0022] The operation of the electronic apparatus 30 is described 
as follows: Since the light blocking body 50 of the light 
blocker 40 is directing downward due to gravity and is not 
located at the blocking position, the light-sensing device 
14 at this moment will not receive any light and the con- 
trol circuit 22 controls the LCD panel 32 accordingly. For 



example, the control circuit 22 controls the LCD panel 32 
to operate in a vertical displaying mode or reports to a 
host that the LCD panel 32 has to be switched to the ver- 
tical displaying mode. 

[0023] As the LCD panel 32 rotates counterclockwise gradually, 
the light blocking body 50 rotates around the rotation 
axis 48 accordingly and moves closer to the blocking po- 
sition. When the LCD 32 rotates counterclockwise by 45 
degrees, the first lateral side 44 of the light blocking body 
50 coincides with the blocking position (the dashed line) 
and the light-sensing device 14 at this moment is 
switched from a first state capable of receiving light into a 
second state of receiving no light. 

[0024] please refer to Fig. 4, which is a front view of the electronic 
apparatus 30 when the LCD panel 32 is rotated counter- 
clockwise by 90 degrees according to the present inven- 
tion. Of the electronic apparatus 30 shown in Fig. 4, the 
light blocking body 50 of the light blocker 40 is located at 
the blocking position, and the light-sensing device 14 will 
not receive any light emitted by the light source 16. Thus 
the control circuit 22 then controls the LCD panel 32 ac- 
cordingly. For example, the control circuit 22 controls the 
LCD panel 32 to operate in a horizontal displaying mode 



or reports to a host that the LCD panel 32 has to be 
switched to the horizontal displaying mode. 

[0025] when the LCD panel 32 shown in Fig. 4 rotates clockwise 
by 90 degrees, which is greater than 45 degrees, the light 
blocking body 50 rotates away from the blocking position 
accordingly. In result, the light-sensing device 14 receives 
the light emitted by the light source 16 again, and the 
control circuit 22 then controls the LCD to operate in the 
vertical displaying mode accordingly. 

[0026] According to the second embodiment, the included angle 
between the first lateral side 44 and the second lateral 
side 46 measures 90 degrees. Of course, the included an- 
gle can measure any amount of degrees in addition to 90 
degrees. Please refer to Fig. 5, which is a side view of an- 
other light blocking body 90 of the electronic apparatus 
30 of the second embodiment according to the present 
invention. The light blocking body 90 has a shape differ- 
ent from that of the light blocking body 50. The light 
blocking body 90 comprises a rotation axis 96, a pole 92 
and a lateral base 94 moving in accordance with the 
movement of the pole 92, and both of the pole 92 and the 
lateral base 94 rotating around the rotation axis 96. The 
pole 92 combines with the lateral base 94 to form two vir- 



tual lateral sides: a first virtual lateral side 98 and a sec- 
ond virtual lateral side 100. In practical use the light 
blocking body 90 has an efficacy similar to that of the 
light blocking body 50. Moreover, the lateral base 94 can 
have varied shape. For example, the lateral base 94 can 
have at least a hole installed to function like an optical 
grating for allowing light emitted by the light source to 
pass only when the electronic component is tilted at an 
angle within a predetermined range. 
[0027] please refer to Fig. 6 and Fig. 7. Fig. 6 is a front view of an 
electronic apparatus 60 of a third embodiment according 
to the present invention. The electronic apparatus 60 also 
has the level-detecting function. Fig. 7 is a cross-sectional 
diagram of the electronic apparatus 60 along a line LL" 
according to the present invention. The electronic appara- 
tus 60 comprises the optical disc drive 12, a light-sensing 
device 64, a light source 66, a housing 68, a light blocker 
70 and a control circuit 72. The light blocker 70 com- 
prises a rotation axis 78 rotatably fixed to the housing 68, 
and a light blocking body 80 fixed to the rotation axis 78 
for rotating around the rotation axis 78 according to the 
rotation of the optical disc drive 12. The light blocking 
body 80 comprises a first lateral side 74 and a second lat- 



eral side 76. The first lateral side 74 and the second lat- 
eral side 76 have an included angle of 60 degrees. 
[0028] The electronic apparatus 60 has an operation similar to 
that of the electronic apparatus 10 shown in Fig.l. The 
operation of the electronic apparatus 60 is described as 
follows: When the optical disc drive 12 of the electronic 
apparatus 60 is flatly disposed, as shown in Fig. 6, the 
light blocking body 80 of the light blocker 70 is located at 
a blocking position. Thus the light blocking body 80 
blocks light emitted by the light source 16 from pro- 
jecting onto the light-sensing device 64, and the light- 
sensing device 64 therefore receives no light. The control 
circuit 22 then controls the optical disc drive 12 to oper- 
ate on the enable mode and to read a disc continuously 
according to the light-sensing device 64 receiving no 
light. As the optical disc drive 12 of the electronic appara- 
tus 12 is tilted gradually, the light blocking body 80 of the 
light blocker 70 rotates around the rotation axis 78 ac- 
cording to the rotation of the optical disc drive 12 and 
moves farther from the blocking position. As the optical 
disc drive 12 is tilted continuously and has a tilt angle 
equal to 30 degrees, the first lateral side 74 or the second 
lateral side 76 coincides with the line of emitted light P , 



depending on whether the optical disc drive 12 is rotated 
counterclockwise or clockwise. The light-sensing device 
64 at this moment is switched from the second state of 
receiving no light into the first state capable of receiving 
light. As the optical disc drive 12 is tilted at an angle 
greater than 30 degrees, the light blocking body 80 
moves away from the blocking position and the light- 
sensing device 64 receives the light emitted by the light 
source 66. In result, the control circuit 72 controls the op- 
tical disc drive 12 to operate in the off mode according to 
the light-sensing device 64 receiving the light emitted by 
the light source 66. 
[0029] | n addition to the electronic apparatuses 10, 30, and 60 
mentioned above, the present invention further discloses 
a method for enabling an electronic apparatus to selec- 
tively operate in one of a plurality of operating modes ac- 
cording to a tilt angle of the electronic apparatus. The 
method controls an electronic component of the electronic 
apparatus to operate in one of the plurality of modes ac- 
cording to the intensity of light emitted by a light source 
and sensed by a light-sensing device. The method blocks 
the light emitted by the light source with a light blocker 
rotating according to the rotation of the electronic com- 



ponent and resulting in blocking light emitted by the light 
source as the electronic component is tilted at an angle 
within a predetermined range. According to the method, 
the electronic apparatus further comprises a housing for 
the light blocker to be rotatably fixed to. As the electronic 
component is tilted at an angle within the predetermined 
range, the light blocker rotates and moves to a blocking 
position where the light blocker will block light emitted by 
the light source. If the electronic component is an optical 
disc drive, the optical disc drive can be controlled to oper- 
ate in an enable mode or an off mode according to the in- 
tensity of light received by the light-sensing device. If the 
electronic component is an LCD panel capable of operated 
selectively in a vertical displaying mode or a horizontal 
displaying mode, the LCD panel can be controlled to op- 
erate in the horizontal displaying mode or the vertical dis- 
playing mode according to the intensity of light received 
by the light-sensing device. 
[0030] | n contrast to the prior art, the present invention provides 
an electronic apparatus comprising an electronic compo- 
nent, a control circuit, a light source, a light-sensing de- 
vice, and a light blocker. The control circuit controls the 
electronic component to operate in one of a plurality of 



modes according to the intensity of light received by the 
light-receiving device. For example, the control circuit 
controls the electronic component to operate in an off 
mode when the light-sensing device does not receive any 
light emitted by the light source so as to protect the elec- 
tronic component from damage. If the electronic compo- 
nent is an optical disc drive, the control circuit can decide 
the tilted angle according to the intensity of light received 
by the light-receiving device. Furthermore, the control 
circuit can choose different auto-balancing algorithm or 
control the optical disc drive to operate in the off mode as 
previously mentioned 
[0031] Those skilled in the art will readily observe that numerous 
modifications and alterations of the device and method 
may be made while retaining the teachings of the inven- 
tion. Accordingly, the above disclosure should be con- 
strued as limited only by the metes and bounds of the ap- 
pended claims. 



